High glucose promotes the production of collagen types I and III by cardiac fibroblasts through a pathway dependent on extracellular-signal-regulated kinase 1/2.
Hyperglycemia promotes fibrosis by increasing collagen synthesis, a process involving mitogen activated protein kinases (MAPKs). Several studies of diabetic cardiomyopathy have demonstrated an accumulation of collagen, including collagen types I and III, in the myocardium, leading to interstitial fibrosis, which is related to left-ventricular diastolic dysfunction. However, the mechanisms of hyperglycemia-induced collagen production in cardiac fibroblasts are poorly defined. In the present study, neonatal rat cardiac fibroblasts treated with high glucose (25 mM) were assessed by real time PCR and enzyme linked immunosorbent assay (ELISA) showed an increase in both the mRNA and protein level of collagen types I and III. These effects were not due to changes in osmotic pressure. Extracellular signal regulated kinase 1/2 (ERK1/2) was activated by high glucose level (25 mM), and treatment with PD98059 to block ERK phosphorylation significantly inhibited the mRNA and protein expression of collagen types I and III. These results suggest that high glucose accelerates the synthesis of collagen types I and III, and an ERK1/2 cascade in cardiac fibroblasts play an essential role in the control of collagen deposition by high glucose.